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I. DESCRIPTION OF THE PROPCSED ACTION

‘ A. Introduction

The proposed action was submitted January 5, 1977, to the Conservation

Division of the U. S. Geological Survey under the provisions of 25 CFR Part
177 and 30 CFR Part 231. It consists of a mining and reclamation plan in
which The Anaconda Company proposes to develop a small scram type mining
operation,. the PW2-PW3 Mine Project, to extract uranium ore on the fringes
of its existing North Paguate Pit., The proposed project would be located within
the boundaries of the Jackpile Mining Lease which occupies approximately 5000
acres of the laguma Indian Reservation near Paguate in Valencia County, New
Mexico (Map A). The operation-would be situated within Section 33, Township
11 North, Range 5 West, N.M.P.M., of the lease (Map B).
The Jackpile Mining Lease, ;Iso known as Laguna Lease #1, was issued
O May 7, 1952, by the Pueblo of Laguna to The Anaconda Company. It contains
the lessee's operating Jackpile and Paguate Pits (open-pit mines), ané
uranium ore has been mined from the lea;e since 1952. The lease also contains
the abandoned H~1 Mine, a small adit mine, where uranium mining was completea
by the compeny in 1975. |
Anaconda also operates Laguna Lease #4 which occupies atout 2600 acres
southsest of, and adjzcent to, the Jackpile Lease. This lease was issued
July 30, 19€3, and contains the company's producing P-10 underground mining
operations (Map B) as well as some surface facilities for the Paguage Pit.
July 26, 1976, Anaconda acquired Laguna Lease #6 vhich occupies the south
one-half (320‘acres) of Section 25, T 11 N., R 5 W., K.H.7.M., northwest of
and adjacent to the Jackpile Lease. The company had previously held this

lease and conducted some exploration work, but no operations are currently

k. in progress.

CONFIDENTIAL ' POL-EPA01-0000098



] - 2
T ] T O
€ § Newtomb
[

INDIAN

g

k
gs.i-l *:--.-.

1

._““_,E_:.{'ubh Ptade
4T WO .,

- 2t e i e

.-

A |
TR Standing Rock (" .

e e o

-

g0 0001

.0 A5O10u8 11 areswl
4#':'&.'.;-..‘. m-‘°
oA NI |
5 ; - *
resde .
3
N e

i srre Coaln
Sae Franeney ":".,
Soow Puss

MAP A

Project Area Location Map
(Texaco Touring Map of New Mexico,. 1957)

2 .
CONFIDENTIAL POL-EPA01-0000099



TANK 22 —- 28 = PEZT ST
........ / - Z0RFE ] /,.‘c.GB?Q = T ) Erene? 333,;/’/ i K‘i
S :I - V4 T L~ :/
N ] » — -1 .-}s
N < “ ” LY b -’ Tt
( ‘ == <<= - > ‘
6l ‘\ y . - ol 2 by —_— - ﬁ
W 1} pl 4 -
A N A X \y A f
Y AN \",\, A
/ UM B L 4 - ) .
Nl d i . .
{ Eaket h N )
I s , .
l“ » ”
1. \\ * ;' ” r » v - - -» - -
= om - -\\ P :- ”
== il ) I 4= )
Lo\, e I - \ HOLDING POND
N P LI F FOR NINE WATER
S o TR :
PAGUATE JF' «»""jii xli... _~ l €1.6081
%”-hﬁ i -® . “\‘ P i ‘ ‘? ‘ E
L] -.. ‘;‘, : \\—/ é Q \
"'./f.\ ‘Q -. .% ’.’—,'B - = .
s ::ﬁ-”/ \\ 4 /'/
H - X2 ’ -f’l

o | PROPOSED '. Pt
= o T "li!;!‘][]q‘; b

= . .= z AREA _ et
! (‘\J?l?]%sljrcbali ::_ o

~ . -
< l
- — -
,/’"‘ - A A . / .;
' 3 -
| ENVIHONLC L TAL R
! / g nou/ e

SR 3 y k
S\ F ]

Mp

—

A
208
3NN

2 \.}

““
A
B
.
T e

|
/;/
N
/‘Au-t;m»,

/' \ 2] A (/ tand
X \ " Ve ;:P-la .,”‘P’:";R 3
. Y |- N e
YOWR—L\ __
)! 'r‘ '
) o
35’ .

rd G
\\\'{!. ' I;TS?;#:-.— .'-
72, ==

| K

@ . /Fust ?'injnnnc
prap N, PR
e Vpwr Hoan /

Jackpile Mining Lease-Section 33, T11N, R5W, NMPM
(The Anaconda Company, 1976) 7 o §
CONFIDENTIAL 3 POL-EPA01-0000100 -



} The Pueblo of Laguna owns all of the surface and mineral righté within

6 the leased acreage. According to the lease rterms, Anaconda has the right to
"use as much of the surface as is necessary in thé extraction and removal of
the minerals from the leased land." 1In addition, by an agreement of
June 10, 1974, all of the company's leases have been unitized, ie.,
"exploration, development and production on any one.or more of such leases
shall be deemed to satisfy any and ail exploration, development and production
requirements on all leases between the parties." It was also agreed that |
that beginning Janvary 1, 1976, ores from the various involved leases could
be commingled prior to sampling or assaying.

B.  Surface and Underground Operations

The ore deposits involved in the PW2-PW3 Mine Project are on the fringes
of more concentrated ore zones which were mined by open-pit mining methods.
(. ilowever, these remant deposits are too close to State Highway.279 and the
village of Paguate to allow open-pit mining. The proposed-action would make
it pessible to extract the deposits in an economically and environmentally
sound manner. Anaconda criginally planned to commence operations February 1;
1977, but now weculd probably begin upon approval of the plan. The expected
life of the project would be between 1 1/2 to 2 years from the starting date.
The proposed mining project is located on the northwestern edge cf the
mined out North Paguate Pit (Map B). Existing open-pit roads would provide
access to the mine portal and surface facilities.. Buildings for housing
ofifices, supplies, maintenance facilities, fuels and lubricants would be
temporary tvpe structures and would be removed at the end of the operati-a.
Portable equipment would be used to generate electricity at the site,
Approximately 16,500 tons of waste material would be removed from the mine

during haulage drift and stope development. This material would be placed
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: in low areas near the portal to prepare a temporary ore storage pad and to
6 help backfill the mined-out pit area. |

Access to the underground ore deposits themselves would be gained
through an adit which would be collared at the pit edge (Photo A) as shown
by the map in the mining plan (Appendix I). From the collar, the adit would
be driven downgrade about 460 feet west and north to a proposed sump
location. The elevation of the adit would be at or below that of the ore
deposits. From the sump, the adit would continue upgrade to the north and
east for approximately 1300 feet. Breakthroughs would be driven to the open-
pit area in three locations for ventilation with fans providing air flow aé
required. About 150 feet from the adit collar, a turnout drift would be
driven downgrade to the south for about 200 feet to a second sump. This
drift would then continue south an additional 450 feet, upgrade, just below

O the ore deposits.

Extraction of the ore deposits wculd be accomplished using primarily
modified room-and-~pillar mining with sublevel haulage. Some of the deposits,
housver, would be mined directly from the haulage drift; Cenventicnal
drilling and blasting methods combined with an Alpine Miner, loaders znd
underground t?ucks would be utilized. Rock bolts, wire mesh, steel and/or
timSer sets, siulls and cribbing would be used as necessary to maintcoin
ground concrol.

It is anticipated that ground water would flow into the mine werkings
et an initial rate of 30 to 50 gallons per minute (zpm), decreasing to about
10-15 gpm as mining progressed. This water would be pumped from the mine via
pipeline to existing retention ponds in the open-pit. The ponds are about
1200 feet east of the propcsed portal location (Map B), and water is

(. periodically withdrawn from them and used to suppress dust on the open-pit

haulage roads.
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Approximate location of PW2-PW3 portal in mined-

out Kerth Paguate Pit; water is ground waier

seeping into pit from benches and some suriace )
trunoff from snowmelt
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'.) The PW2-PW3 Mine would be very similar to the company's P-9-2, P-9-3
and P-11 adit projects (Map B) which are shown in Photos B and C. The
P-9-2 Mine, located within Lease #4, was approved in February 1974. It was
developed from three separate adits, and mining was suspended in November 1974,
pending further exploration. The P-9-3 and P-11 Mines are located on the
boundary between Leases #1 and #4 and were approved in Wovember 1975, as a
supplement to the plan for the P-9-2, The adits were driven but development
was postponed pending further evaluation of the feasibility of using open-pit
methods to mine the ore. Anaconda is now pumping water from the édits and plans
to commence development in the near future.
Surface drilling in the PW2-PW3 area indicates ore reserves of about
36,500 tons in~place with an average grade of about 0.277 uranium oxide
(U30g). It is anticipated that actual ore recovery during mining would be
(. less than this reserve estimate due to adverse ground conditions near the
pit perimeter. |
Ore from the PW2-PW3 Mine would be transpcrted and precessed in the same
mznner &s the ore from the currently producing open-pit and undergéound
operations. TFrom the temporary stcrage pad at the portal site, the ore
would be trucked to various stockpiles according to its grade. It then would
be periedically removed from these stockpiles znd trucked over existing
haulage rozds to the company's‘railhead south of the Jackpile Pit. At the
railhead, the ore would be crushed and loaded into 100-ton rail;oad cars
which are transported by the Atchinson, Topeka and Santa Fe Railroad (ATSE).
Due to its moisture content, all of the company's underground ore is
presently toll milled at Kerr-McGee Corporation’s processing facility at
(‘ Ambrosia Lake, about 18 miles north of Grants, New Mexico. However, it is

possible that the ore could be processed at the company's Bluewater Mill

CONFIDENTIAL : POL-EPA01-0000104



CONFIDENTIAL

P-9-2 Adit Mine Project

P-9-3 and P-11 Adit Mine Projects

8 POL-EPA01-0000105




b, which is about 8 miles west of Grants. This mill currently has a capacity
for 3500 tons of ore per day but is being modified to double its capacity
and allow the milling of lower grade ore. DBoth of these mills utilize
hydrometallurgical processes to recover and concentrate the natural uranium
oxide in the crude ore into a dried precipitate known as yellowcake or U30g.
The yellowczke is packaged in sealed 55-gallon steel drums to be sold to
vtility companies for further processing and ultimate use in nuclear powered
electric generators.

The proposed mine would operate under the Federal Metal and Nonmetallic
Mine Safety Act as well as other applicable state and federal rules and
regulations and Anaconda's oun safety program. Periodic inspections by
authorized personnel from the Ney Mexico State Mine Inspector and the
Mining Enforcement and Safety Administration (MESA) would assure compliance

O with the applicable regulations and standards. The New Mexico State Mine

Inspector currently has an agreement with MESA whereby fnspections are made

jointly by members of both agencies and vhereby Wew lexico adheres to the

fcderal rules and regulaticns. The ventilatiom breclkthroughs would provide
three adlditional exists from the mine in case of zn emargency mine evacuation.
The Fw2-PW3 mining operations would be completed in about 2 years from
the ctarting date. At that time, zll mine cpcnings would be sealed in
accordance vith the applicable stanéards, and all surface structures and
eguipment would be removed., The mined-out pit area would then be backfilled
almost to the existing pit crest with overburden and/or wasce rock from the
open-pit operations. This backfiiling is erzentizl for reclamation of the
open-pit workings, and it is necescary to mine the FW2-PW3 area now so that
.the backfilling can be parformed in an orderly and ecénomical manner without

@

losing the valuable cre deposits inveolved. The backiilled area would sub-
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6 sequently be revegetated, and it is anticipated that the underground operation
would not be apparent within 2 years after the conclusion of mining activities.

C. Related Actions

The proposed action was submitted January 17, 197?,'to the Pueblo of
Laguna and the Southern Pueblos Agency of the BIA for their review,
recommendations and/or approval. Their respective comments are included in
Appendix II. Ko actions by other state or federal agencies are required.
The prescribed posting of public notices of the proposed action (Appendix III)
has resulted in no inquiries, comments or evidence of comtroversy.
The Anaconda Company has submitted two other proposed actions involving
its Jackpile-Paguate uranium mining operations to the USGS for approval.
The mining and reclamation plan for the P-15 and P-17 Mines 'was submitted -
March 18, 1976. The plan provides for two small underground mines (500 -
6 700 tons per day each) to be developed through two separate vertical shafts
within Lease #4. An environmental analysis of the plan has been prepared,
and the plan awaits the approval of the Pueblo of Laguna and the BIA.
February 25, 1977, Anaconda submitted a comprehensive mining and
reclamation plan covering the entire Jackpile-Paguate mining operation;.
both open-pit and underground, from the present until termination. An
environmental analysis of the plan will be prepared in order to assess the
cumulative impacts of the operation. This analysis would provide a better
opportunity to consider and ﬁssess any cumulative impacts from the proposed
PW2~-PW3 Mine Project.
Another mining and reclamation plan involving Pueblo of Laguna lands
was submitted July 15, 1976, by Continental 0il Company. This plan érovides
for a relatively large underground uranium mine (1000 tons per day) to be

‘@

located within a portion of the Laguna Indian Reservation known as the
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‘ Bernabe M. Montaffo Grant, about 25 miles northeast of Anaconda's mining
operations. An environmental analysis of the plan has been prepared, and the

plan awalts approval by the Pueblo of Laguna and the BIA.

II. EXVIRONMENTAL CONSIDERATIONS OF THE PROPOSED ACTION

A. Geology

The Anaconda Company's Jackpile-Paguate mining opera£ions lie almost in
the center of the Laguna Uranium Mining District which is an area of ahout
335 square miles on the east side of the Colorado Plateaus physiographic
province (iap C) (iloench and Schlee, 1967, p. 3). Structurally, this area
is in the southeas;ern part of the San Juan Basin, a broad topographic
depression characterized by broad open valleys and mesas an& local deeply
incised drainage features. The M;unt Taylor volcanic field is located to the
‘ (\. north and west of the area (Dinwiddie, 1963, p. 217). |
. The Laguna District is located in mesa country that is typical of much
cf the Colorado Plateaus province. Mesa Chivato, thé largest and highest
reca, rises to an altitude of 8,000 feet above sea level on the northwest
sige of the district with its flat lava top covering abcut 400 square miles,
esa Gigante rises to an altitude of more than 6,500 feet on the south-
" castesn side, and the similar but rmch smaller Mesa Prietz is located on
the northeastern side about 14 miles east of Mesa Cgivato (izp A).
Zeiween these prominent landmarks are smaller mesas and benches. The
~ortheastern part of the district is characterized by low mesz and bench
topography, and in this area as well as farther scuth, the land surface is
rlerced by several volcanic necks that rise abruptly te as much as 1,000
feel above the surrounding landscape (lloench and Schlee, 1967, pp.3-4).

(. From the scuthern part of Mesa Chivato, the roughly conical Mount Taylor,

CONFIDENTIAL 11 POL-EPA01-0000108
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(' a large inactive volcano, rises more than 11,300 feet above sea level and more
‘ than 5,000 feet above the valley of the ﬁio San Jose to the south (Hunt, 1936,
p. 36).
The perennial Rio San Jose is the main drainage in the Laguna District.’
It drops frcm an elevation of about 5,900 to less than 5,600 feet from west
to east, and it is entrenched 20 feet or more over most of its length. A
few miles southeast of the district, it joins the Rio Puerco, a tributary of
the Rio Grande (Moench and Schlee, 1967, p. 4) which flows continuously only
during the wet season. The Rio Puerco drains the west flank of the .
Nacimiento Mountains forming the east boundary of the district (Hunt, 1936,
p. 37).
Several arroyoé join the Rio San Jose from the north and south, but
oxcinzrily most of them flow on1§ after summer thunderstorms. The largest
' of these arroyos are the perennial Rio Paguate and the intermittent Ar::oyvo
Conchas which drain the arez to the north of the Rioc San Jose and the AI'TOYO
Cclorado which drains the broad valley to the south. 7The Arroyo Salade
drains the northeast cormer of the district and joins the Rioc Puercc to the
east (ocnch and Echlee,,1967, p. 4). All the main streams and tributariés
are entrenched into arroyos cut in the alluvial £i11 of the valleys. These
arrcyes carry very large quantities of water immediately after heavy
precipiteation, and occasionally the waters rise over the banks and spread
aut as shest floods (Hunt, 1936, p. 37).
The proposed project site i3 located in zn zrea that has been disturbed
by opon-pit mining. Therefere, the existing terrain consists of terraced
pit benches and steeply sloping, flat-topped waste dumps. The land to the

( norihwest slopes gently upward to State Highway 279 and the village of Paguate.
13
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Elevations in the immediate area range from 5935 to 6075 feet above sea’
level. Prior to mining, the terrain was the gently rolling top of Nprth
Oak Canyon Mesa cut by minor drainages tributary to Rio Paguate (M;p D).

The San Juan Basin is characterized by a sedimentary fill of marine
and continental rocks several thousand feet thick and from Paleozoic to
Quaternary in age. These sedimentary beds dip gently from the basiﬁ margins
toward the center, and intrusive igneous rocks of Tertiary and Quaternmary
ages occur locally around the basin margins, The southern part of the
Colorado Plateaus province, the Datil volcanic field (Map C), is characterized
by an extensive covering of lavas and associated continental sedimentary rocks
that total several thousands of feet in thickness (Hilpert, 1969, p. 9).

ihe Jackpile-Paguate Mine area is located in the southeastern part of
the San Juan Basin, east of the Mount Taylor volcanic field. Rocks
ranging in age from Late Triasﬁic to Recent crop out in or near the area;
and the regiongl’dip of the bedg is northward to northwestward at about
2 degrees. Minor faults and folds vary the dip locally (Dinwiddie, 1963,
p. 217).

The primary host for uranium deposits in northwestern New Mexico is
the Morrison Formation of Late Jurassic age, - The Morrison is 400 to 800 ---
feet thick and generally consists of mudstone (gray, maroon, buff),
vari-colored claystone, and medium-to coarse-grained sandstone (gray to
reddish-brown). The sandstone is arkosic and locally conglomeratic and
locally contains concentrations of carbonaceous materials. The Salt ﬁash,
Recapture, Westwater Canyon, and the Brushy Basin Members make up the
Morrison Formation from base to top, but the Salt Wash Memher.occurs only

in northwestern San Juan County (Hilpert, 1969, p. 19).

14
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6 In the Laguna District, the Morrison Formation is composed mostly of
a relatively thick Brushy Basin Member and markedly thinner Westwater
Canyon and Recapture Members. It attains its maximum thickness of about
600 feet in the central part of the district from where it thins laterally.
- Southward it is beveled under the pre-Dakota erosion surface, and it is
absent in the southern part of the district (Hilpert, 1969, p. 71-72).

The Recapture Member in the district ranges from 0 to about 100 feet‘
in thickness with ; probable average of about 25 feet. It is composed of
alternzting grayish-red and greenish-gray mudstone, siltstone, s;ndstone,
and a few thin beds of limestone. The overlying Westwater Canyon Member
ranges in thickness from 0 to more than 100 feet with an average.of about
50 feet. It is thickest in the northern part of the district from whére ic
thins scuthward, and locally it grades into the Recapture. It cemsists of

. gravish-vellow to very pale orange, fine-to-coarse-grained, friable
sandstone (Hilpert, 1969, p. 71-723.

The Brushy Basin Member overlies the Westwater Canyorn and mokes up
mast cof the Morrison Formation., From the central part of the distrizt
vhere 1t is more than 300 feat thick, it thins laterally most merkedly
southward and is cut out in the southern p;rt of the district under the

rre-Takota erosion suriace. Tt 1s compesed of grayish-green boniconmitic

Je

mydstone and some sparse thin beds of clay-rizh sandscone. In the lover

¢

part it conizins sandstone lenses similar to thc Uestwater Canyon which

¥ but lecclly os much as 83 feet thiclh.

P
jah el

>

cre generclly less than 20 feet
In che central pert of the disctrict, the Brushy lasin comtains, in i
uppex pard, the Jackpile sandstere which is the wmain ore-bearing unit

(iflpert, 1909, p. 71-72).
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The Jackpile sandstone contains nearly all the known deposits in the
Brushy Basin Member. It is a tabular body about 15 miles wide by 35 miles
long extending from the vicinity of Laguna to the vicinity of ﬁesa Prieta.‘
It has a maximum thickness of about 200 feet a few miles north of Laguna
from vhere it tapers to its margins and, to the norﬁheast, splits into two
fingzers, The Jackpile consists of a yellowish-gray to white, friable, fine-
to medium-grained, fiuvial sandstone that generally grades fromicoarser-
grzined subarkosic material at the base to finer material at the taop
(kilpert, 1969, p. 71-72).

Rudy Forham, Chief Geologist for Anaconda, supplied the following
seclegic section for the P-9-2 area. It was obtained from drill hole data

and should be applicable to the PW2-PW3 area abhout one mile to the rnorth

(:':3p B) .

0 - - 90-feet -~ 2alternating bands of shale
90 - 96-feet - oxidized and highly siliceous sandstone

956 - 256-feect - flat-lying, vellowish-grey, medium-graired
2lluvial sandstcne; with massive interbedded
sardstene in tha upper cone-third of the unit.

Hore detailed geologic informacion Is given in the reports in Appendix
Iv. Twn of these report. concern the P-9-2 zrea but should apply to the
Tw2-FW3 arvea alsc.

The Laguna District is located mainly cn the east limb of the McCarty's
s:ncline which dips geatly northuestwzxd into the San Juan Basin (Map E);
Cr the exsl side of che district the bheds are downdrepped along the norch-
trending, faulted Ignacioc llonocline into the Rio Grande trough, and the
velecanic rocks of Mount Taylor cover the western side of the district.

¥umerous volcanic centers, flows, dikes, and sills are located thraoughout
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‘, the district and mark the northern part of the Datil‘volcanic field
(¥ilpert, 1969, p. 72),

Three periods of tectonic activity are generally recognized. Jurassic
deformation resulted in two sets of low amplitude folds, one trending east
to northeast and one trending north-northwest. This folding was accompanied ‘
by slumping and internal faulting of unconsolidated clastic sediments and
by the formation of peculiar cylindrical subsidence structures or sandstone
pipes. The folding also influenced sedimentation. Late Cretaceous to
middle Tertiary deformation caused'the tilting of the beds to the northwest.
The third period of activity occurred from middle to late Tertiary time and
possibly extended into Quaternmary time. This period marked the subsidence
and sedimentation of the Rio Grande trough and produced the north-trending
normal faults, the faulted monocline along the wesé border of the trough,

‘ and the joints in the sedimentary rocks. The fracturing was accompanied
by the emplacement of numerous dikes and sills (Hilpert, 1969, p. 72).

In the Laguna District, the largest uranium deposits are in the Jackpile
sandstone unit of the Brushy Basin Member. The deposits may be composed
of one or more semitabular ore layers that range from almost equidimensional
to strongly elongate in plan view. The layers are figuratively suspended
within the host sandstone (Moench, 1963, p. 159), and they range in
thickness from only a few inches to as much as 20 feet and occur in multiple
units that are as much as 50 feet thick. The deposits' lateral dimensions
range from a few feet to several thousand feet (Hilpert, 1969, p. 74). The
principal ore minerals of the relatively unoxidized parts of deposits are
coffinite and uraninite which are intimately mixed with carbonaceous matter

. (Moench, 1963, p. 159}).
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6 | As previously mentioned, the PW2-PW3 ore deposits contain approximately
36,500 tons of ore in-place with an average grade of about 0.277 U30g.
Surface drilling indicates ore grades ranging from 0.03 to 0.80% U40g. Thé
deposits have an average depth of about 150 feet and vary in thickneés from
6 to 11.5 feet (see mining plan map in Appendik I).

As noted in the geologic reports in Appendix IV, the mining property is
valuable for oil and gas, but the nearest production is about 50 miles to the .-
north., No oil wells of'record have beén drilled in the area. Also, althocugh
coal may occur at depth in the Cretaceous Dakota Formation, the land is not
valuable for coal. Selenium, molybdenum and vanadium occur in association
with the uranium deposits but ére not present in commerical quantities
(Dames & Moore, 1976, p. 2.3-5).

Landslides, avalanches and/or mudslides have not occurred in the mining

O area since operations began in 1953. Severe thunderstorms have caused
several flash floods in the dry washes in the open-pit area, but they have
never endangered open-pit employees (Dames & Moore, 1976, p. 2.3-7).

Data assembled for the P-15 and P-17 environmental analysis indicates
that the mining area has a low seismic risk. an earthquakevéith a maénitude
of 5 is possiblé in the Grants area about 30 airline miles to the wést;*but —
it would probably have a negligible effect on the project area. The Rio
Grande rift, a prominent chain of structural depressions that extends southward
irom south-central Colorade through New Mexico, is about 35 miles (minimum)
southeast of the proposed project area. Investigations have concluded that the
portion of this structure extending from Albuquerque to Socorro has the highest
seismic risk, and it is estimated that the largest shock‘along.this structure

(. in a 100 year period would have a magnitude of 6, A magnitude 6 shock at a
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distance of 35 miles would probably not have a significant effect on the

LA

project area (NMEX, 1974, p. 91).
Subsidence of the strata overlying the underground mine workings would
not be excessive, if any at all, depending on certain combinations of ore
depth and thickness, mining extraction, and stnengﬁh of the overlying
strata. After the extraction of smaller deposits in most uranium mines in
the districts, caving over the mined out areas stops when the increased
volume of the caved rock fills the void. 1In addition, caving 6f the less
competent sandstone frequently ceases upoﬁ reaching a stronger layer of
indurated shale within a vertical distance of less than 30 feet.
If there was any surface expression of subsidence, most if would occur
inside the open-pit perimeter and would probably be completely covered by
subsequent backfilling or grading conducted in conjunction with reclamation
(. activities. According to the mining plan map in Appendix I, State Highway
279 passes within 50 feet of one northwest ore zone, At this location, the
ore has an apparent thickness of about 6 to 9 feet at a depth of aboug
121 feet. Surface expression.of subsidence at this point is doubtful;

- however, it would be advisable for the lessee to establish a limited -~
monitoring system in this area in order.to detect, and thereby prevent,
any subsidence that could damage the highway.

The faces of the open-pit benches are occasionally loose and
incompetent due to overburden blasting and therefore have a tendency go
sluff. This should not be a problem at the adit or ventilation break-
through portals since adequate scaling aﬁd graund support would be
implemented. However, in the areas where the underground workings would
break through the bench face, this could pose a safety hazard to surface

' employees due to the increased weakness of the bench face., These areas
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: should be adequately marked or fenced to prevent entry. Underground
8 personnel would be protected by adequate ground support an.d the retreat
method of mining.
After the mine openings were sealed and abandoned, some natural caving
at the portals would be expected (Photo D). This would not be significant
since these areas would later be covered by backfilling operétions.

B. Atwmosphere

The climate of most of the Laguna District issemiarid. During the
summers, the days are generally hot, but the dry atmosphere and almost
continual breeze prevent the high temperatures from being unpleasant. The

- ) summer nights are invariably cool. The winters are moderately cold with
freezing teméeratures prevailing during the winter nights. Generally, the A
winter days are comparatively warm and pleasant (Hunt, 1936, p. 37). Day -

(. night temperature differences are much greater in New Mexico than they are

in humid ateas,wiﬁh most weather stations showing an average diurnal . -

variation of from 30° to 40°F (NMEI, 1974, p. 38). Mean annual temperatures
for New Mexico stations decrease about 5°F for every 1000 feet of elevation

increase (NMEI, 1974, p. &0).

The méan yearly temperature for the Jackpile-Paguate area is about

53°F (iudgett, P-10, 1975, p. 5). Based on 26 years of records for San

Fidel which is about 11 miles west of Laguna, freezing temperatures (329F

and Eelow) do not occur during May to October (NMEX, 1974, p. 40). 1In 1975, .

the maximum and minimum temperatures at Laguna were 95°F and -49F respectively

(Wwhite, 1976, oral communication).

The annual precipitation in the Jackpile-Paguate area ranges from 4 to
18 inches (Mudgett, P-10, 1975, p. 4) with an average of just under 10 inches

(.. (Gregg, 1976, oral communication)., Showers usually occur in May with harder,

.
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Natural caving at the original P-9-2

portal after sealing and abandonment
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6, downpour type rains in the middle summer months (July-August) and early fall
being common (The Anaconda Company, 1973, p. 8). A steep precipitation
gradient exists in the area as Mount Taylor receives about 30 inches of
annual rainfall (Gregg, 1976, oral comuniqation).

Central New Mexico receives about }5‘7° of the available winter sunshine
and about 80% of the possible summer sunshine. The annual average for
Albuquerque is 777%. Similar figures should apply to the proposed mining
area, but the amount of sunshine 1s decreased on the slopes of Mount Taylor
by cumulus cloud build-up during the summer months (NMEI, 1974, p. 40-41).

Relative humidity in New Mexico is generally low. It remains below 20%
mich of the time, and readings to 47 have been recorded. The large diurnal
variations in temperature cause a large difference in maximum and minimum
relative humidities (2_\*MEI, 1974, p. 41).

‘ There are no air-circulation data for the proposed mining area, but a
4-year summary of the winds at the Langmuir Laboratory about 17 miles south-
west of Socorro (Map A) (elevation 10,630 feet MSL) may be useful for some
purposes and is presented below. It should be noted that air circulation
patterns in northwestern New Mexico are governed by the local topography and
the daily surface heating regime (NMEI,- 1974, p. 41-45).

Four year summary of wind directions and speed at the

Langmuir Laboratory, Socorro, New Mexico (MMEI, 1974, p. 44).

24

Season Mean Direction Mean Speed (mHh)
Spring West-southwest 8
Summer South-southwest 6
Fall Southwest 9
' Winter West-northwest 11
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\ Severe weather occurrences are uncommon in the Jackpile-Paguate area

6 although flash floods‘ and severe water run-offs which result in considerable
erosion are usual experiences in the July-August period when there is
significant precipitation. Summer thunderstorms are occasionally .
accompanied by high winds and small hail (1/2-inch diaméter or smaller),
but large hail (larger than 3/4-inch diameter) is 1nfrequentf Heavy snows
(defined by the National Weather Service as 4 inches in 12 hours or 6 inches
in 24 hours at lower elevations) may occur six to twelve times per year.
Tornadoes in the area would be rare but not impossible (White, 1976, oral
communication). _

The propésed mining operations should have no effects on the

meteorological conditions in the area, nor vice versa.

2. Air Quality

0 Particulate data for the Paguate area collected by the New Mexico EIA
in 1975 indicate an annual geometric mean of 36.8 ug/m3 for total suspaended
particulate matter, This is well below the maximum allowable concentration
of 60 ug/m3 under the EIA standards and 75 ug/m3 under Federal standards
(Rinaldi, 1976, written communication).

The proposed mining operations should have no significant adverse
effects on the air quality in the area. Actually, underground wmining of the
ore would create less air contamination than open-pit methods. However,

a certain amount of dust would be created by site preparation, by vehicular
traffic on the access and h#ulage roads, and by reclamation operations.
This dust would be only temporary, and problems could be aveided or minimized

by applying adequate amounts of water to excessively dust areas and roads.

25
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The ore storage pad should not be a ;ignificant source of dust due to
the large size of the smallest run-of-mine particles and the natural daﬁpness
of tﬁe material. High winds could cause a small amount of airborne dust, but
most of it should settle within a short distance because of the fairly heavy
particle weight. Furthermore, the ore stockpile would be quite small (1 or
2 days production maximum), and the waste rock would be used to level the
storage pad and would therefore be compacted to a certain degree. The
loading and unloading of ore and waste material should not create any
appreciable amount of dust.

Air pollution from the exhaust gases of surface equipment (lbade;s,
haulage trucgs, etc.) should be insignificant due to the small amount of
equipment required and the use of appropriate pollution control devices.

Dust problems in the miné should not be significant due to the natural
moisture in the mine environment and should have no effect on the surface
atmosphere. Contamination of the mine atmosphere by fumes from the
detonation of explosives, radon gas from radium disintegration, and exhaust
gases from approved diesel equipment would be maintained within acceptable
limits by the mine ventilation system. Frequent monitoring by .authorized
mine personnel, inspectors, and the New Mexico State Mine Inspector would
assure compliance with the applicable regulatory standards and would provide
the basis for any required changes in the ventilation system,

The contaminated mine alr exhausted through the ventilation break-
throughs (heated air and some fine particulates) would be rapialy
dissipated in the ambient surface atmosphere without adverse environmental
effects. The 1971 and 1972 analyses of large ambient surface air samples
by the Kerr-McGee Corporation at its uranium mines in the Ambrosia LakeA.

district indicated no radiological contamination over the natural background
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count (0.15 working levels concentration) within a 150-foot radius of the
borehole exhaust vent and a very low level of concentration at a distance of
25 feet., Similar résults from parallel testing during the same time'period
were obtained by Edward P. Kaufman, Program Manager, Radiation Prdectiom,
New Mexico EIA (Cleveland, 1975, oral communication).

The evaporation of the mine water in the retention ponds could create a
local high moisture anomaly in the air. This should not.have a significant
adverse effect on the environment but could, in fact, be beneficial to the
local vegetation.

The Anaconda Company has established.a high volume air sampling station
and currently monitors ambient air concentrations on a continuous basis.
According to the company, the particulate levels have been well below the
regulatory standards. The company plans to expand the program by
(. . establishing meteorology monitoring staticns and by locating additional air
sampling stations at strategic locations (The Anaconda Company, 1973, p. 10).

Noise created by the proposed operation should not be a significant
protlem. The clesest residences are in Paguate about 1000 feet to the
northwest. The majority of the neise creating functicns would be conducted
uncderground and therefore would not affect the surface. -This noise would be ..
maiintained within acceptatle limits as prescribed by MESA and the New lMexico
SGtate Mine Inspector by the use of recormrended muffling devices on mirning
equipment and the use of hearing protecticn by mine personnel. The major
sources of surface noise would be the ore lcading and haulage equipment and
veatilation fans located outside the mine workings. Noise from the small
amount of loading and haulage equipment would be intermittent, and any.
surface fans should be much smaller than those used in deeper underground
(. operations. The proposed mining operation should create considerably less

noise than open-pit mining methods.
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‘ C. Hydrology

1. Surface Water

The main stream in the Laguna District is the perennial Rio San Jose
(Map F) which is entrenched 20 feet or more over most of its length. It
drops from an altitude of about 5,900 feet to less than 5,600 feet from west
to east and joins the Rio Puerco, a tributary of the Rio Grande, a few miles
southeast of the district. The Rio Puerco drains the west flank of the
Nacimiento Mountains but flows continuously only during the wet season
(Moench and Schlee, 1967, p. 4). |

The Rio San Jose is joined by several arroyos from the north and south,
but the majérity of these flow only after heavy precipitation. The largest
such arroyos are the perennial Rio Paguate and the intermittent Arroyec
Conchas which drain the area to the north and the Arroyo Colorado which

(. drains the broad valley to the south. All the main streams and tributaries
are entrenched into arroyos cut in the alluvial fill of the valleys. The
arroyos carry large quantities of water immediately after heavy précipitation‘
and occasionally the waters rise over the banks and spread out as sheet
floods (Hunt, 1936, p. 4).

In the mining lease area, the maiﬁ streams. are the Rio Paguate and Rio
Moguino., These so-called perennial streams are sustained by springs that
issue from mesas northwest of Paguate (Dinwiddie, 1963) p. 218), and they
join in the Jackpile Paguate mine area to form the Rio'Paguage.which flows
into the Paguate Reservoir and hence into the Rio San Jose.

The main bodies of ponded water in the area are the Paguate Reservoir,
the New Laguna Reservoir and a small unnamed reservoir in the village of

(. Paguate (Map F). The Paguate Reservoir is about 5 miles southeast of the

project area and retains the flow of the Rio Paguate about one-half mile
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. northeast of its intersection with the Rio San Jose. The New Laguna
Reservoir is located on the Rio San Jose about 8 miles southwest of .the. .
project area, The small reser#oir in Paguate retains the flow of some small
streams flowing from mesas to the northwest. The;e are numerous small,
patural or man-made water catchments outside the proposed mining area, but
thesa probably hold water only intermittently due to evaporation and seepage.

At the present time, no major use is made of the surface waters in the
area. At some time in the past, the water in Paguate Reservoir was used for
irrigation purposes, but this reservoir, and the New Laguna Reser;oir, are
currently nonfunctioning due to sediment filling.

Since the PW2-PW3 area has been disturbed by mining, previous surface
drainage has been significantly altered or altogether removed. Surface water
in the immediate area is now ground water seeping from the bench faces and some

. runoff from snowmelt, all of which is ponded in the pit bottom. Prior to
site preparation, this water would be pumped to the previously mentioned .
retention ponds. The proposed project would have no effect on surface waters,‘
and the drainage patterns in the area would again be altered upon completion
of reclamation.

2. OGround Water . . . .. _

The principal aquifers in the Jackpile-Paguate minesite area are the
alluvium along the Rio Paguate, the Tres Hermanos Sandstone Member éf the
rancos Shale in the western part of the area, and the sandstone beds éf the
Brushy Basin and Westwater Canyon Members of the Morrison Formation
throughout the area (Dinwiddie, 1963, p. 217).

Quaternary alluvium is axposed along the Rio Paguate and the tributary

(. Rio .Moquino. Although the alluvium along the Rio Moquino and the lower

part of the Rio Paguate is not used as an aquifer because of the water's
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high dissolved solids content, the water in the alluvium along the upper
part of the Rio Paguate is potable. Wells drilled west of‘Paguate to test
the quality and quantity of this water showed that the water was suitable
for domestic use and that yields of 10 to 35 gallons per minute (gpm) could
be sustained. In one well, water in the lower part of the alluvium was
under artesian pressure and flowed at a rate of 13 gpm (Dinwiddie, 1963,

p. 218). .

The sandstones in the Tres Hermanos Sandstone Member are the only units
of the Mancos Shale that yield potable water, generally yielding from 5 to
20 gpm. Although larger yields have been reported, yields greater than
20 gpm would not be expected in the area (Dinwiddie, 1963, p. 217-218).

The Westwater Canyén Member of the Morrison Forﬁation yields a small
amount of. potable water, between 8 to 10 gpé, to a few wells in the area.
The sandstone beds of the Brushy Basin Member reportedly yield as much as
20 gpm of water east of the area, but this water has a rather high dissolved
solids content. The Jackpile unit of the Brushy Basin is not consi&ereﬂ to
be a good aquifer although it reportedly yields from 8 to 10 gpm of water
to one well in the area (Dinwiddie, 1963, p.217).

The Quaternary alluvium aquifer is recharged by runoff.which
infiltrates to the west and north. The Brushy Basin and Westwater Canyon
aquifers crop out in the valleys and the Tres Hermanos ﬁquifers ¢rop out
extensively in the area; recharge of ;hese aquifers is probably limited to.
precipitation on and runoff over the outcrops (Dinwiddie, 1963, p. 217-218).
It is douﬁgful that there is significant communication between aquifers, and
there are no known natural discharges for the aquifers in the area.

There are numerous wells in the Jackpile-Paguate area which supply

water for domestic and industrial use. The Paguate municipal water supply
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6; is a flowing artesian well completed in the alluvium aloﬁg the Rio Paguate
at a depth of about 75 feet. ree other wells in the area, believed to
be former uranium éxploration drill holes equipped as water wells, are the
property of The Anaconda Company and are used to supply potable water as
well as water for equipment washing, etc. (EPA, 1975, p. 57-58). One of these
wells supplies domestic water for the Jackpile Mine offices and the mine |
hoﬁsing area from the Jackpile sandstone at a rate of about 35 gpm.’ The
P-10 Mine well is completed in the Brushy Basin Member to a depth of 465 feet
and yields about 35 gpm for the mine's surface and underground usés (Mudéett,
P-10, 1975, p. 10-11). o . |

The proposed mining operation should have very little effect on the
ground water resources of the area as noted in the hydrologist's memorandum
report in Appendix V., Although, mining would require the withdrawal of water

,(. from the Brushy Basin aquifer, it is doubtful that the amount withdrawn would
be significantly greater than the quantity presently seeping into the pit.
Water for potable and service uses would be transported to the site in
portable containers and/or piped to the site from existing sources, pré-
cluding the need for completing an additional well in the area.

The proposed method of mine water disposal is suitable, .as-noted in the
hrdrologist's report. aAny lezk in, or rupture of, the pipeline to the
retention ponds would be confined to the pit thereby minimizing any
environmental impacts.

Aquifers in the area should not be disturbed significantl} by
subsidence of the strata overlying the mining voids because such subsidence,

if any, should not be excessive (see Section II. A.).
@
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. 3. Water Quality

) Water quality data for the surface waters in the Jackpile~Paguate area
are scarce, According to a study conducted by the . U. S. Environmental
Protection Agency (EPA) in 1975, stream samples taken from the Rio Paguate
and the Rio Moquino showed a definite increase in Radium-226 (RaZZG) and
selenium concentrations downstream from the Jackpile mining operation
indicating that precipitatién runoff from the disturbed land surface adds
radicchemical bearing solids to these streams. However, it should be noted
that only one sample was taken at each location, and that the radium
concentrations were less than 5 pCi/l which is less than the State of New
Mexico's present standard of 30 pCi/l. Furthermore, the selenium
concentrations of the Paguate Reservoir and the Rio San Jose were less than

detection limits (EPA, 1975, p. 31, 33, 35).

The proposed action would have very little effect, 1f any, on surface

. water quality due to the absence of any major surface water sources in the

proposed mining area. Any surface runoff entering or generated within the
mining area would be confined to the open-pit.

Wwater quality data collected for the P-15 and P-17 environmental
analysis indicated that the ground water quality in the Jackpile-Paguate area
is generally good. During the EPA stuldy conducted in 1975, four wells in
the vicinity of the Jackpile-Paguate cpen-pit mining operations were sampled
with concentrations of Ra226 raenging from C.18 ko 3.7 pCi/l. The lowest
value (p.18 pCi/l) was recorded at the Paguate municipal water well. The
cther wells, believed to be former uranium exploration holes equipped as
water wells, are the property of The Anaconda Company and are used to supply

‘ potable water and water for equipment washing, etc. The quality of the

water from these three wells is probably representative of the Jackpile
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”. Candstone but the water may contain elevated levels of rﬁéium due to
uranium mining activities. The high value of 3.7 pCi/l exceeds the U. S.
Public Health Service Drinking Water Standard of 3 pCi/l and was recorded
at the Jackpile New Shop Well which is a source of potable and nonpotable
water. The EPA subsequently recommended that the continued consumptive use
of this water be stopped (EPA, 1975, p. 57). Further sampling by Anaconda,

however, indicates an R3226

concentration of 1.0 pCi/1l in the water from
this well. ‘

None of the.wellé samplad by the EPA were above the maximum permissable
concentrations for the other common isotopes of uranium, thorifum and
polonium (EPA, 1975, p. 6), but the Paguate water supply gontained the
ﬁaximum racommended level for selenium (0.01 mg/l)(EPA; 1975, p. 59).
Although the EPA noted that the impacts of mining on ground Qater quality

(,_‘ downgradient from the 'mininé operations were unknown due to the lack of
adequate monitoring wells, it also stated "No adverse impacts from mining on‘
the present water supply source for Paguate are expected." (EPA, 1975, p. 6).

Ground water seeping into the PW2-PUW3 mine workings would become radio-
actively contaminated because ihe primary minerals to be mined would be
exposaed to the oxidizing conditions created by excavation. Leaching of the
very low grade mineralization remaining in the rocks surrounding the mined
out areas would also occur, Both‘of these conditions would result in the
mine's dischdrge water having radicactive éoncentrations possibly greater
éhan recommended limits. Mine discharge water impounded within the Paguate
Tit concained 190 pCi/l of radium and 170 pCi/1 of uramium in 1970 (EPA,
1975, p. 6)., This radiological contamination would require that the mine's

(‘ discbarge water be impounded in the retentiom ponds for subsequent

evaporation of the liquid portion. It is anticipated that the initial flow

t
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. of ground.water into the mine workings would be at a rate of about 30 to 50
gpm, decreasing to about 10 to 15 gpm as ﬁining progressedtu This small .
amount of water would be impounded as previously discussed; no water pumped
from the mine workings would be discharged off the property.

Following the termination of mining operations in the PW2-PW3 area,-
ground water accumulating in the voids created by mining would also become
radiologically contaminated. However, the impervious nature of the éhales_
above and below the Jackpile sandstone unit should prohibit substantial
vertic;l migration of this water, and typical changes in the lithologic
character of the unit should tend to restrict and locglizé lateral migration
(Mudgett, P-10, 1975, p. 12).

The radiocactive contamination of ground water in the proposed mining
area should not be a major adverse impact due to the small amount of water

, that would probably be encountered.

D. Land Use

All of The Anaconda Company's leases are used for mining purposes except
for a small centrally located housing area for about thirty key mine personnel.
This area is on Lease 1, well removed from the surface miniﬁg aﬁtﬁrities.

The property is posted and fenced at all points of easy access, and a security
guard station on the principal access road is manned 24 hours a day (Hudgett,
P-10, 1975, p. 5). There are no residences in the proposed mining area.

The lands adjacent to The Anaconda Company's mining leases are used
exclusively by members of the Laguna Tribe for residential and livestock
grazing purposes. The primary domestic animals encountered are sheep and
cattle, but a few horses do roam in the areas. Agriculfure is severely

(. limited by the lack of sufficient precipitation and is probably restricted

to small garden plots worked by residents of the areas.
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b The community closest to the proposed mining area is the small Laguna
Indian village of Paguate (Map A) which is about 1000 feet to the northwest.
As of January 1, 1975, the census showed a resident and non-resident
population of 1,383 for Paguate (Starcevich, 1976, oral communicationm);
however, the actual resident population for the village is close to 300 (The
Anaconda Company, 1973, p. 9). Paguvate has no retail or public service
facilities such as restaurants, servicé stations, motels; schools, hospitals,
etc., except for one very small general me;chandise type store which is
extremely limited in available goods. Approximately 2 to 5 miles north of
Paguate are the even smaller settlements of Bibo, Cebolleta, CeSolletita,
and Moquino.
The Indian village of Laguna, or the Pueblo of Laguna, is located about
5 miles south of the proposed mining area (Map A). This small village, as
b of Tlanuary 1, 1975, had a resident and non-resident population of 1,449
although, as in the case of Paguate, the actual resident populatioﬁ is
probably much less. There are more services here ;han in Paguate but they
are still limited to a few small stores and.servige stations. The Laguna-
acoma High School and an elementary school are located in Laguna
(Starcevich, 1976, oral commmication).

Access to the Paguate area is provided by paved State Highway 279 which
joins Interstate Highway 40 at Laguna (Map A). I-40 connects Laguna with
Grants-Milan to the west and Albuquerque to the east. Greyhound Bus Liﬁes,
Inc., and Continental Trailways, Inc., stop daily for passengers in Grants
on their routes from Albuquerque to Los Angeles, California. Passenger and
freight rail service is provided by the ATSF railroad which also passes
through Grants-Milan and Albuquerque. Albuqueréue has the closest commercial

@®

air service (NMEI, 1974, p.20).
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6‘ Recreation in the Paguate-iaguna area is confined primarily to outdoor
activities such as picnicking, camping, sight-seceting, and hunting, tﬁe
majority of which are conducted in the Cibola National Forest-on,and to the
west of, Mount Taylor. These activities can be classified as seasonal and .
intense (NMﬁI, 1974, p. 16, 34). Camping, fishing, boating, and swimming
are.permitted ét Bluewater State Park (Bluewater Lake) which is about 21

- miles west of Grants via State Highway 412. The major recreational centers
in the area are Grants and Albuquerque.

Due to thelr size, nature, and locatidn; the proposed mining operations
would not have any effects on land use in the surrounding areas. No impacts
on the local transportation services would be expected ;ince ore shipment
would be by company equipment and existing rail facilities and schedules.

There are no historical or archaeologicél sites in the proposed mining

O area. Twa archaeological surves were conducted for Anaconda's comprehensive

mining plan, and Appendix VI contains the portion ;f one of these repc?ts that

dexcribes the findings in the PW2-PW3 area. Copies of these reports have been
submitted to the Bureau of Indian Affairs archaeologist in Albuquerque so that
formal archaeological clearance may be obtained.

The Laguna Pueblo and the San Jose de la Laguna Mission and Convento

{in the Pueblo) at lLaguna zre iisted in the National Register of Historic

Places, but both are well removed from the proposed operations (about 5

miles) and would not be affected. The Grants Lava Flow which extends about

25 miles south of Grants be?ween State Highway 117 on the East and 33 on the

west (Mep A) is eligible for listing in the National Registry of Natural

Landmarks, but it too is well removed from the proposed project..

The proposed action would not affect the scenic or aesthetic values of

@

any of the prominent landmarks in the area such as Mount Taylor, the Laguna
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' Pueblo, Mesa Chivato, and the Cibola National Forest. In fa;:t, the operations
would not be easily visible due to their location in the bottom-of-the Paguate
Pit. Completion of the PW2-PW3 operations would improve the aesthetics in
the area by allowing the backfilling and reseeding of this portioﬁ of the
mined-out pit. |

The reclamation potential of the land in the area has not been adequately
determined, but the writer feels that this potential is 6n1§ poor to fair,.
This estimate is due to the fact that most uranium related reclamation work
(primarily in uranium exploration) has met with only limited success due to
soil characteristics and the lack of sufficient moisture (precipitation).
These conditions would also Surelf determine the results of any revegetation
programs in the Jackpile-Paguate area.
The Anaconda Company is currently conducting revegetation experiments on

(. inactive waste dumps in order to adequately assess the land reclamation
potential. The U, S. Conservation Service has reccmmended such seed mixtures
as sideoats, gramma grass, western wheatgrass, and chamisa brush, and test
plots have been planted for observation (The Anaconda Company, 1973, p. 7).
Continued experimantation by Anaconda and other companies in nbrthweste?n
New Mexico's coal and uranium industries should improve the -land's ?eclamation
potential by providing new and improved reciamation technigues.

E. Fzuna and Flora

Due to past mining activities, it is highly doubtful that any wildlife
inhabit the proéosed mining area. It is possible that some birds, insects,
rodents, and/or reptiles might pass through the area briefly, but mining
operations should not have any significant effects on these transients. The

<. mining area is already fenced to prevent livestock intrusionm.
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b: Wildlife in the surrounding area is limited to .;)mall ro;ients (rabbits,
mice), small predators (foxes, coyotes, bobc;ts), small bi;ds (finches,

sparrows, jays), insects, and reptiles common to northwestern New Mexico.
The presence of a stable, resident predator population is doubtful because
of human presence and activity, and most of the birds are.also probably
transient inhabitants. The largest wild animal in or near the area are mule
deer which inhabit the slopes of Mount Taylor 'and the mesas to the north
(The Anaconda Company, 1973, p. 9). "No endangered species are known to be
present in the area as residents (Mudgett, P-10, 1975, p. 6). The proposed
action would have no eﬁfect on wildlife in the surrounding area.

The vegetation in'the lowest valley and mesa areas around Mount Taylor
is characteristic of Upper Sonoran life zone consisting of flowers, grasses,
sagebrush, and composites such as goldenrod, rabbitbrush, and sunflowers.

6 The trees in this zone generally occur on hillsides and mesas and consist of
one-seceded juniper, .the nut pine (pifion), and the cane cactus. Greasewood
is common on slluvial flats adjacent'to watercourses, and there are groups of
the common valiéy cottonwood (Hunt, 1936, p. 37).

Past open-pit mininé has Femoved all vegetation from the surface area
that would be affected by the proposed mine. The area between the existing
pit crest and Highway 279 is sparsely ;overed by a combination of grasses and
sagebrush and possibly greasewood, and the proposed operations should not
affect this vegetation.

Successful reclamation of the mining area would be beneficial to both
fauna and flora species., It would also provide additional grazing habitat for

1ivestock.
@
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b_, F. Socio-Economic Conditions

The proposed operations should not cause a large influx of new people
into the area since Anaconda would use local labor as much as.possible. In
compliance with.lease terms, Anaconda gives the Laguna Indians priority in
employment at all {ts Jackpile-Paguate mining operations, and, as of October '
1975, about 90% of the company's 372 mine personnel were Lagunas (Mudgett,
P-10, 1975, p. 5). It is anticipated that a maximum of twelve new employces
would be required by the PW2-PW3 Mine (Nelson, 1977, oral communicatinn}.
This would reSuit in only minor, if any, socio-economic impacts.'

Any socio-ecénomic impacts on the villages of Paguaﬁe and L;guna should
be very minor due to the very limited supply of services available in these
commmities. Some Lagunas employed at the mine could want to relocate in
Laguna or Paguate which could require additional housing, but this should o
‘ not be of major consequence. The Anaconda Company has cooperated with the

Laguna Tribe in housing construction in Paguate.

The most significant socio-economic impact resulting from the proposed
action would be the generation of new income. According to.lease terms, the
ccrpanf would pay rovalties on the ore mired to the Pueblo of Laguna; as.of
Novemver 1973, the Jackpile-Paguate mining operations had paid about
£25,000,000 in such recyalties to the Pueble (The Anaconda Company, 1973,

p. 3). Direct emplcyment during the mine's live would also result in
amnual disposable income. It is expected that most of this income would be
respent within the region which could have a multiplier effect‘on other
sectors of the eccnomy. Additional federal, state, and local taxes that
would be paid by Anaconda and its emplovees should offset any increased

governmental costs that would be caused by the proposed action.

@
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. Increased income in the area could improve .the standard of living for a
few families, and direct employment could improve the selffésteem and mental
health of some people wh§ are currently unemployed and underemployed.
Because the Lagunas would be given preference in hiring, most of the benefits
would be directly, or indirectly, advantageous ko the Laguna Indian Tribe,
as would the royalty benefits. Only a few (12 maximum) experienced workers would be -~
unemployed at the close of operations, and these people should be able to
find new jobs easily, possibly at the P-15 or P-17 Mines.

The proposed action should not have any significant effects on the
cultural values of the area or of the Laguna Indians in particular. It seems
that all Indians have the gemeral belief that nature is a strong force to
which man must adapt rather than control. Although this belief causes a
reluctance to support activities exploiting the Indians' natural resources,

(. it also provides strong support for the restoration of the land foliowing such
activities, It also seems that although Indians do value work, they work to
maintain their families and themselves, not to achieve social prestige.

This evidently causes a strong tendency to reject monetary incentives once a
reiatively low level of income is reached., Indian males evidently often
reject the role;;f "breadwinner' since it involves accepting wage labor,.
thus increasing the possibility of alcoholism and social dysfunction which
can result in increased absenteeism and possibly the total rejection of work.
According to Anaconda officials, absenteeism among the company's Laguna
employees is quite high which necessitates the hiring of extra personnel

who would normally not be required (Gibbs, 1976, oral communication).

G. Health and Safety

(. Health and safety at the mines would be controlled by the company's

safety personnel in accordance with the standards and regulations of the New

T
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.) . Mexico. State Mine Inspector and the Mining Enforcement a;nd Safety
Adwinistration. Periodic inspections of the operations by authorized
personnel.from these regulatory agencies would assure compliance with the
applicable regulations and standards. The Anaconda Company curxently

operates active safety programs at both its miﬁing and milling operations.

III. ALTERNATIVES TO THE PROPOSED ACTION

No other mining methods or moéification of ;he‘proposea method wOula
result in reduceﬁ environmental damage or disturbance. Open-pit ﬁiniﬁg would
.have a much greater e;vironmental impact because i£ would fequi?e the
utilization.of much more land surféce witﬁ the final open-pit being more
difficylt to backfill and reclaim. In situ leaching (solution mining) of the
ore bodies, if technically feasible; would result inhlbwer uranium extraction
A .and possible contamination of ground water due to losses in solution recovery.
’ The proposed action could be refused, but this would prevent the pro-
duction of source materials necessary for the generation of electricity by
nuélear fission energy. This electricity is needed to-alleviaﬁe the
nationmal energy shortage. Refusal of the proposal w&uldAalso deprive the
Pueblo of Laguna of direct and.;ndirect benefits from potential royalty and
direct employment incomes.
If the proposed action is not approved, backfilling of the mined-out
pit area will be delayed which will in turn delay returning the land to its
-original state and use. Backfilling of the pit without prior fémoval of the
sre through the PW2-PW3 workings would result in the waste of the natural
resources since the ore deposits are not large enough to support a separate

mining operation. .
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6’ IV. UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION
Subsidence of the strata overlying the underground mipe'workingé'could
have some‘surface expression depending on certain combinations of ore depth
and thickness, mining extraétion, and strength of the overlying strata. It
is expected that any subsidence occurring would not be excessive an& would
not create a significant adversé imﬁact. |
The proposed operations would cause a certain amount of dust, buc‘this
would not be a major impact and could be further minized by using water.
Alr pollution from equipment exhaust gases should bé insignificant. The
mine's atmosphere would be contamingted by blasting fumes, ;adon gas, and
_ exhaust gases, but the ventilation'system and frequent monitoring by the
appropriate regulatory agencies would maintain this contamination Qithin
acceptable limits,
(‘ _ Any noise created by the operations would be insignificant due to the
absence 0of any nearby residences and the small amount of equipment involved.
The extraction of the éwz-yws ore deposits would require the withdrawal
of a small amount of ground water from the Brushy Basin or Westwater Canyon
aguifers. This should not significantly affect the availability of ground
water in the area. In addition, ore extraction would. result in radiological
écntamination of the ground water seeping into the mine workings during the
praductiGe life of the mine and, to a lesser degree, following the
termination of alil mining operations with minor potential for migration
within the Jackpile Sandstoﬁe. During the mine's life, the mine water would
bz impounded in the existing ponds, and no water from the mine would be

discharged off the property.

@
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6. VI. CONFLICTS AND RESPONSES
The prescribed poséing of public notices of the proposed action
(Appendix II1I) has resulted in no comments, inquiries nor evidence of
controversy.
It is anticipated that the Pueblo of Laguna and the BIA will make their
respective comments and/or recommendations regarding the proposed action

after reviewing this analysis.

VII. RECOMMENDATIONS AND DETERMINATION

1. The Anaconda Company should establish an adequate survey grid system i;
the area shown on Map G to detect, and thereby prevent, any su;face |
subsidence that would damage State Highway 275. Tﬁe plan for this
monitoring system should be submitted to, and approved by, the Area

0 Mining Supervisor prior to actual oxe extraction. |

. 2. The mining operations could create and/or increase adw.;erse ground
conditions near the pit perimeter as shown on Map G. Shoﬁld these
conditions constitute a safety bazard, the Anaconda Company should

take adequate and appropriate measures to prevent accidents in thase

areas.

cEEEngth C:;;c::?%géiéF—~——-
Dale C. Jones .
Mining Engineer

{.
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i ' I determine that the proposed action does not constitute a major Federal
action significantly affecting the quality of the human environment in the

sense of the NEPA, Section 102(2)(c), and is not highly controversial.

Date David R. Stewart
Deputy Mining Supervisor -

I do/do not concur.

(’ Date ’ A. F. Czarnowsky
: Area Mining Supervisor

@
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b Appendix 1

Mining and Reclamation Plan
For The

PW2-PW3 Mine Project
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ANACONDA £

December 27, 1976

@ RECEIVED

JAN 5- 1977
as .
U. S. Department of Interior U. S. Geological Survey REC EIVED
U. S. Geological Survey Carlsbad, N.M.
P. 0. Box 1716 "FEB 3 1977

Carlsbad, New Mexico 88220

Geological Surv
ATTENTION: Mr. David R. Stewart, Deputy Mining Superxrlsg' SC lsb:%l, N.JM oy

Dear .Mr. Stewart:

We are submitting, for your approval, a Mining and Reclamation Plan re-
garding a proposed Underground operation to be known as the "PW-2,3 Mine Pro-
ject".

The site is located within the boundaries of the "Jackpile Mining Lease"
operated by The Anaconda Company, granted by the Pueblo of Laguna, and lies s
within Section 33, Township 11 North, Range 5 West N.M.P.M., Valencia County,

New Mexico.

This application is being made in order to conform with regulations as set
forth in the Code of Federal Regulations, Title 30 - Mineral Resources, Geolo-
. gical Survey, Part 231.10 (c) and also Section 102 (2) (e) of the National
Environmental Protection Act of 1969.

The Anaconda Company will comply with all applicable Federal and/or State
.y laws and regulations governing-the PW-2,3 Mine Project.- -

General

-

The subject, PW-2,3 mine plan, is similar in scope to the approved P-9-2
mining plan, which was submitted in 1973. Please refer to our letter of
September 18, 1973, and your letter of approval on February 9, 19Tk.

Description of Operations

The purpose of the proposed activity is to extract uranium ore as z scram
type operation. One adit will be collared, at the location indicated on the
enclosed 1" to 100' scale plan map. The adit will be driven to the ore areas as
indicated. : '

The ore deposits are situated on the fringes of more concentrated ore zones,
vhich were mined by open pit mining methods. Those remnant ore deposits are not
being considered for open pit mining methods due to their close proximity to State
Highway 279 and the Paguate village.
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Ore reserves, calculated from surface drill holes, indicate dbout 36,500
tons in place, at an average grade of .269% U308. Actual ore recovery during
mining is expected to result in a reduced figure from reserve estimates, due to

. anticipated adverse ground conditions near the pit perimeter.

The expected life of the mine operation is 1) to 2 years from the scheduled
starting date, February 1, 1977.

Enclosed are 5 prints each of PW-2,3 Proposed Mine Plan Map; scale: 1"=100".
That map indicates the Underground Mine Development plan, detail of existing
topography, and geographic reference points.

Mining Plans

The one Adit will be driven down grade about 460 feet.to a proposed sump
location, to elevations at or below the ore deposit. The Adit will continue
ebout 1300 feet up grade, to the north and east, and break through to the open
pit at 3 locatlons for ventilation.

A turn-out to the south will be driven down grade about 200 feet to a
second sump. That drift will continue south an additional 450 feet, up grade,
Just below the ore deposit.

The mining will be accomplished by a combination of conventional drilling
and blasting methods, and the utilization of an Alpine Miner, loaders and Under-
ground trucks. Ground support will be maintained by conventional methods as
rock bolts, netting, steel and/or timber sets, stulls and cribbing. The scope
of operation is relatively small, and no surface subsidence is anticipated.

Surface Facilities

A1l buildings such as: office, supplies, maintenance and fuel or lubrication
shed will be of a temporary nature and will be removed at the end of the operation.

Electric power will be generated at the site by portable equipment.

Environmental Impact

No new roads will be required for the PW-2,3 Mine Project. Existing open
pit roads will be utilized, and Underground traffic will conform to established
traffic patterns.

No ventilation shafts are planned for the operation, as the Adit will be
open to the pit at four locations. Fans will provide air flow as required.

About 13,000 tons of waste are expected to be extracted from haulage drift
development and up to another 3500 tons during stope development. That 16,500
tons will be placed in low areas near the Adit collar to prepare a temporary,
surface, ore storage pad.
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Environmental Impact (continued)

Mine water encountered is expected to be less than 50 G.P.M.

All water removed from the mine will be impounded in existing retention ponds
in the open pit about 1200 feet east of the PW-2,3 Adit. No water pumped from the
mine will be discharged off the property.

As previously indicated, no surface subsidence is expected as the ore de-
posits are thin and sporadic.

All mine openings will be sealed in accordance with U. 5. Geologie Survey -
regulations at the end of mining.

Proposed Schedule

Please observe that the PW-2,3 Mine Project is scheduled to commence opera-
tions on February 1, 1977. Mine operations are expected to be completed by
February 1, 1979 or two years after commencement of operations.

Conclusion

The PW-2,3 Mine Project is a relatively small underground mine operation.
. Even though it may be in some ways more advantageous to mine this area by open
pit methods, this type of mining has not been seriously considered due to the
close proximity to State Highway 279 and to the willage of Paguate. Mining by
underground methods will also eliminate the need to disturd any new.ground since
all surface activities will be confined to an existing, abandoned pit area.

The proposed waste dump area of the operation will be covered with backfill
from the open pit operation, when underground mining is completed. There will be
no adverse environmental impact. Anaconda will backfill and revegetate the area,
and the underground operation will not be apparent within two years after comple~ -
tion of mining.

Your assistance toward approval of the PW-2,3 Mine Project is reguested by
The Anaconda Company.

Anaconda will provide additional information, maps, or details on request.

" Very truly yours,

T. R. Beck
General Manager
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United States Department of the Interior

GEOLOGICAL SURVEY

P. O. Box 1716
Carlsbad, New Mexico 88220

January 17, 1977

Memorandum

To: Superintendent, Southern Pueblos Agency,
BIA, Albuquerque, NM

From: Acting Area Mining Supervisor, SRMA,
USGS, Carlsbad, NM

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the PW-2,3 Mine Project, Jackpile Mining Lease,
Pueblo of Laguna, Laguna Indian Reservationm,
Valencia County, New Mexico
Enclosed are two copies of the subject plan for your review and the
. Pueblo of Laguna. Please give us your recommendations, consistent with

the requirements of the lease ‘terms, for the protection of nonmineral

resources and for the reclamation of the land surface affected by the

plan.
e (o bl
Dale C. Jones
Mining Engineer
For Acting Area Mining Supervisar
DCJ:cj
_Enclosures
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U. S. Geological Survey
P. 0. B.OX 1716 -
Carlsbad, New Mexico 88220
January 17, 1977

g © COUNTY CLERK _ ' . - .
Mrs. Pat I Heth ' . " - .
Valencia County Court House .
. Las Lunas, New Mexico 87031 ' ; ) .
Dear Mm Heth. s T .

Enclosed is a public notice listing new mining plans an.d/or significant

thy

revisions to previous mining plans received for action by this office.
- We sug'ge:st' these notices be posted in’ some prominent place for public .

Ny

-

)

viewin.g in your -office. a

Sincerely yours, ) S oa

-

-,
-

@
. } ) Dale C. Jones - .
. - ) Mining Engineer ,
Enclosure for Acting .Area Mifd.ng Supervisor -:..
. . . -
1 £ )
\
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KEW MINIKNG FLAND Ui cmeewu-
EXISTING PLANS SUBMITTED FOR APPROVAL

Release Date January 17, 1977

Date  Lessee or Operator Lease Number -'.Location County State
1/5/77 The Anacond . -
a Co : : :
_ wpany  Pueblo of Laguna Valencia, New Mexico
. Jackpile Mining Lease
S . . TLIN, RSW, NMPM
' ’ . Section 33 » d

. _ 1‘ '

a5

- P

. A copy of the plan may be reviewed at the office location given below.
Pertinent comments are solicited from anyone affected by this proposal.
! Such comments should”be filed within 30 days from the date of this |
release. Respounse timely filed will be considered in the preparation
of the environmental analysis.. Responses should be addressed to the

Mining Supervisor at the following zddress:

S .. " Area Mining Supervisor
. - Conservation Division’
U. 5. Geological Survey

P. 0. Box 1716 o
~ . Federal -Building, Room 118 T
' . 114 s, thagueno’ ] - St
(. Carlsbad, New Mexico 88220 . -
" POL-EPA01-0000156
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ol United States Department of the Interior

*

GEOLOGICAL SURVEY

(’ P. 0. Box 1716
. Carlsbad, New Mexico 88220
January 17, 1977
Memorandum
To: Area Geologist, SRMA, USGS,
Roswell, NM
From: - Acting Area Mining Supervisor,
SRMA, USGS, Carlsbad, NM
Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the PW-2,3 Mine Project, Jackpile Mining Lease,
Pueblo of Laguna, Laguna Indian Reservation,
Valencia County, New Mexico
( Please review the enclosed c<.>py of the subject plan and return
. with your report.

s et
Dale C, Jones

Mining Engineer
For Acting Area Mining Supervisor

DCJ:cj

Enclosure .
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United States Department of the Interior - &

GEOLOGICAL SURVEY
P.0. Drawer 1857
Roswell, New Mexico 88201

January 31, 1977

MEMORANDUM ' ' RECEIVED
To: Acting Area Mining Supeivisor, SRMA - FE 11977

From: M. L. Millgate U. S. Geological Surves
‘ ' Carlsbad, N M

Subject: Mining Plan -~ PW~2, 3; The Anaconda Company

We have received the proposed mining and reclamation plan (enclosed)
of the Anaconda Company for the PW-2, 3 mine project on the Laguna
Pueblo. Although the operation is scheduled for but two years the
plan as presented might be a bit abbreviated, consisting of three
pages and a map.

(‘ ] If the plan is auxiliary in nature we must have access to the master
plan in order to provide a review. If the plan is of the temporary
type pending additional submittals or information, we should have
access to the portions of additienal information available.

As you know, information of a geologic nature is either not included

or (on the map) not specific in the plan thus rendering a geologic
review unnecessary. As before it is not in the best interests of the
Geological Survey to request the office of the Area Geologist to pro- _.
vide geologic reports to justify a proponents plan where approval is
certain or likely. Such a procedure places the Survey in the position
of an active collaborator of industry rather than an objective manager
of the Federal mineral estate.

It is my understandihg that mining and exploration plan reqdirements
are to follow generally the proposed manual release (623.5) until the
release is promulgated. Presently, there would likely be some
difficulty in regarding Anaconda$§ submittal as a mining and reFlamation

duﬂkﬂ}an'
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It might be in the best interests. of Anaconda and the United
States for the Company to provide more information and to structure
their plans more in accordance with the proposed manual release.

Wi

Enclosure:
cc: Files (2)

MiMillgate:bb

®

@
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‘United States Department of the Interior
GEOLOGICAL SURVEY

Drawer 1857
Roswell, New Mexico 88201

DEC 12 1873

U. S. Geological Survey,
o Qar‘.sba%, N.M.

December 10, 1973

Memorandum

To: Area Mining Supervisor, Carlsbad, New Mexico
Through: Area Geologist, Roswell, New Mexico

From: Geologist, Roswell, New Mexico

Subject: Geology of sec. 4, T. 10 N., R. 9 W., N,M.P.M,, New Mexico -
location of the Anaconda Company "P-9-2 Adit Mine Project".

The subject area is valuable for oil and gas, but the nearest production

is about 50 miles to the north. No oil wells-of record have been drilled .
in section 4. The land is not valuable for coal, but there may be coal

in the Dakota Formation, at depth.

Structure.~--~The rocks in this section dip to the east. The structure
lines shown on the geologic map (attached) are drawn on the Dakota
Formation. The dip is about 1,000 feet per mile, or about 10 degrees.
No major faults have been noted.

Ground water.--The principal aquifers which may be encountered are the
Westwater Canyon Member of the Moxrison Formation, the Dakota Sandstone

-and alluvium (and basalt if present). The water of best quality is in the

Alluvium and basalt to the west of this area. Mining will probably not
affect the quality of ground water since the main source of good water
comes from the San Andres Formation which is below the mine area. /<< "*~°

Drainage.-~Drainage i_é south to the Rio San Jose.
References ;
NMBM Memoir 15, page 219 (water)

U.S. Geol. Survey map GQ 681
U.S. Geol. Survey map GQ 682

Elmer D. Patterson
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- **  GEOLOGIC COLUEN

Upper Cretaceous rocks.,
Mancos Shale,
- Fm - Mulatto Tongue
(.‘ Shale and sandstone,
210 to 240 feet thick.
Km - Main body of Mancos Shale.
Shale and sandstone, Inter-
fingers with Gallup Sandstone
20 to 1,50 feet thick.
Kmd - BO to 120 feet sandstone
and shale,
Kmc - 60 to 100 feet., "
Kmb - 60 to 100 feet "
Kma - 20 to 4O feet "

Lower Cretaceous rocks,
Kd - sandstone and shale with
some coal beds.
LO to 70 feet thick.

Upper Jurassic rocks,
Jmb - Brushy Basin Member of
Morrison Fm, Sandstone -
LO to 120 feet thick.
Jmw - Westwater Canyon.Member -
sandstone- 4O to 110 feet.
Jmr - Recapture Member - siltstone

and .sandstone, 20 to 130 ft,.
(. Jsa - Yellow Sandstone - (Zuni-Bluff,

of Cow Springs) sandstone,
320 to 3LO feet.

Js - Summerville Formation, sandstone,

siltstone, and claystone. 60
to 140 feet thick.

Jt - Todilto Limestone. 10 to LO ft.

Jeu - upper sandy member of Entrada
Sandstone.

Jem - medial silty member of Entrada,

about 4O ft. .. -

Upper Triassic Rocks.
Trw. Lukachukai Member of Wingate
Sanistone, 100 to 115 ft,
Trcu-Upper member of Chinle Fm,
_ Siltstone and limestone,
330 feet.
Trcme~Middle member - siltstone,

Trcs-Sonsela Sandstone bed of Petrified

Forest Member, sandstone and
claystone,
Trcl-Lower member of Chinle Fm,

@

Mesaverde Group

Crevasse Canyon Fm.
Kcg-Gibson coal mbr.
Kcda-Dalton Sandstone mbr. 125 ft..
Kcs-Stray sandstone mbre 35-50 ft,
Kcdi-Dileo Coal mbr. 150-180 ft,

N
-F

Kg-main body of Gallup Sandstone
25 to 50 ft. ,
Kgb-uj per tongue., 25 to 65 ft,
Kga ~lower tongue, 10 to 35 ft,
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GEOLOGY OF THE PROPOSED ANACONDA URANIUM MINE, LAGUNA DISTRIdi’S-(jeoh,

T. 10 N., R. 5 W., N.M.P.M., New Mexico C Zica] Surve

. a’-'-‘ibad, NAL
The proposed mine area is a rectangular area 1 mile by 1% miles. It is
about 2 miles south of the town of Paguate, N.M., which is about 25 miles
east of Grants, New Mexico. The Grants Uranium Belt is flanked on the north-
northeast by the San Juan Basin, on the east by the Rio Grande trough, and
on the south and west by the Acoma sag and the Zuni uplift. (Kelly, NMBM
Memoir 15). "The sedimentary rocks exposed in the area range in age from
Pennsylvanian to Cretaceous and rest on the Precambrian core of the Zuni
uplift, Asseciated intrusive and extrusive rocks of the Mount Taylor and

. Zuni volcanic fields are of Tertiary and Quaternary ages. Regional dip of

-

‘@

@

the sedimentary rocks is generally northward toward the San Juan Basin, but
it arcs from northeastward in the Grants district to northwestward in the
Laguna district. This regional attitude is modified locally by normal faults
and Minor folds." NMBM Memoir 15, page 6.

The surface rocks of T. 10 N., R. 5 W., are mostly unconsolidated colluvium,
(talus, landslide blocks and sheeta of debris), overlying Mancos shale and
sandstone of Upper Cretaceous age, and Dakota sandstone of Lower Cretaceous

age.

The consolidative rocks consist of the Mancos Shale - gray shale member
(U.S.G.S. GQ 208 Geology of the lLaguna Quadrangle) is a gray, friable shale,
with sparse, yellowish-gray, friable sandstone. The main bed is about 750
feet thick, and the lower shale units are 100, 50 and 100 feet thick in
descending order. The Mancos is Lower SS member grayish, orange to pale.
yellowish-brown, fine to medium-grained, well cemented sandstone. It is about
25 feet thick. The underlying Dakota Sandstome is tan, orange and white, fine
to medium-grained, very well cemented sandstone interbedded with subordinate
black shale, quartz pebble conglomerate common at base of unit. Thickness is
from 10 to 80 feet. These formations are underlain by the Morrison Formation
of Jurassic age. The Morrison is a sequence of ‘interbedded arkosic sandstone,
claystone or mudstone, some thin-bedded limestone, and some conglomerate. The
sandstone units range from a foot to 100 feet. In the mine area, the Morrison
consists of the uppermost Jackpile sandstone, the mudstone unit of the Brushy

‘Basin member, the sandstone unit of Brushy Basin member, the Westwater Canyon

Mémber, and the Recapture Member.. The Jackpile is as much as 180 feet thick
and usually contains the uranium deposits. In the Laguna Area, the Jackpile
is the principal Uranium-bearing member.

Mine and drill hole maps submitted by the applicant show that the average total
depth of drill holes in the center part of the mine area is about 5;960 to
5,980 feet above sea level. The depth from the surface of the ground to the
Jackpile is from 450 to 530 feet. The dip of the Dakota suxface is about 1
degree to the north. There is no evidence that there is major faulting in

the area. .

The uranium deposits in the Laguna district, (Muench, NMBM Memoir 15, p. 159)

may be composed of one or more semi-tabular ore layers, ranging from equidimensional
to strongly elongate, suspended within the host sandstone. The dominaut ore
minerals are coofinite and uraninite which may be intimately mixed with
carbonaceous matter. The deposits may be locally crossed by fractures and

diabase sills.
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Ground water. Aquifers are the Colluvium and alluvium, and the sandstones in’
the Mancos Shale. The Jackpile sandstone of the Morrison may carry some water.
Because of lateral lithologic changes in the Morrison beds, the water-bearing
characteristics are difficult to predict. Drainage of the mine area should be
to the northeast toward the Rio Paguate, although because of the gradient, flow
will be slow. The water supply of the town of Paguate should not be affected
since it lies to the northeast of the Rio Paguate.

There have been no oil wells of record drilled in the subject area.

There are no reported faults or other geologic hazards which should affect

this mine operations.
CL it

June 4, 1973
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Geologle Column

o [ « ~
RO Qe Eolean and Alluvian Deposits
"-.:;: ::D
S 6:1
P ¢ -Colluvian Deposits’
o4 © | '
T Xm Mancos Shale - grey shele with sparse,
e yellowish~-gray sandstone.
= 950 feet maximum thickness.
A2l Xms Mencos Shale - sandstone,graylsh-orange,
A I fine to medium-grained.
= 25 to 30 feet.
" . Kd Dakota ssndstone. Tan, orsnse, and white,
e e, fine to medlum~grained, very well
RN . cemented sandst ne, interbedded with
= subordinate black shsle, quartz
— : pebhle conglomerate common at base
A e 10 to 80 feet.

(‘ 2—'&'/‘14( AUnconformity

Jmj Morrison Formation. Jeckplle sandstone.

r';;".:"' Vellowish-eray to white, fine to coarse
{3 grailned, friable sandstone, and sparse,
1.5 3., thin beds of grayish-green mudstone.
= © to 100 feet

g - ® : ) d

SRR Jmb Morrison ¥ormation. Brushy Basin Member.
= ftraylish-green to light greenish-grey,
“faiffg‘ﬁ frieble, sandy, bentonitic, locelly

st il graylsh-red near base. Sparse,thin-
= beds of masesive, clay-rich sandstone

o o IO and light-arsy, dense massive limestone
PV Less than 20 feet thick. .

‘@
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Appendix V

(. ) Hydrology Report
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United States Department of the Interior

GEOLOGICAL SURVEY
6 P. 0. Box 1716
Carlsbad, New Mexico 88220

January 17, 1977

Memorandum

To: District Chief, WRD, USGS,
Albuquerque, NM

From: Acting Area Mining Supervisor, SRMA,
USGS, Carlsbad, NM

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the PW-2,3 Mine Project, Jackpile Mining Lease,
Pueblo of Laguna, Laguna Indian Reservation,
Valencia County, New Mexico

Please review the enclosed copy of the subject plan and return with

b your report,

Dale C. Jones
Mining Engineer
For Acting Area Mining Supervisor

DCI:c]}

Enclosure
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United States Department of the Interior

GEOLOGICAL SURVEY L L5
Water Resources Division '
3540-B Pan American Freeway, NE
Albuquerque, New Mexico 87107
January 31, 1977

RECEIVED
FEB 3 1877
U. S. Geological Surves

. Memorandum

Carlsbad, N. M.
To: Acting Area Mining Supervisor, SRMA, USGS
From: Forest P. Lyford, Hydrologist, USGS, WRD

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the PW-2, 3 Mine Project, Jackpile Mining Lease,
Pueblo of Laguna, Laguna Indian Reservation,
Valencia County, New Mexico

The enclosed subject plan adequately describes the potential impact
of mining on water resources and gives a suitable method of mine-
, water disposal., The estimated dewatering rate of 50 gallons per
(‘ minute seems reasonable as judged from existing data and should
pose no disposal problem.

Thank you for the opportunity to review this proposal. Please

call if there are additional questioms. .

Forest P. Lyford

FOR/W: E. Hale, District Chief - -
Enclosure
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(‘ Appendix VI
Archaeology Report
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APPENDIX B, -

M Archaeologlcal Clearance Survey

.(. :-1 '-— -" Tt o of

; . Elght Parcels of Land at.the
«_-=.Maconda Company's Jackpile-Papuate Uranlum Kine
ce - Taguna Indian Resérvatlon

Valencla County, Vew’ Mexlco:

w. . .~ RECEIVED

oeTE R JUN 251976

| | - U. S Geological Survey
e e c- . SRR *. .~ Carlsbad, N. M, ..

By

Joln -D;~ Beal—-

School of American R:search

January 6, 1976

@
(
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g. DESCRIPTION CF SURVEY

On November 6, 7, 10, and 12; 1975, the School of
American.Rcsearch conducted archaeologlcal glearance surveys
of elght parcels of land af the Ahaconda Compeny's Jackplle-
Pasmate Uraniun Mine on the Laguna Indlan Reservation, Valencle
County, New Mexlico. The survey was performed under Federal
Antliquitlies Permit # 74 NN 063 and a permlt. from the Laguna
Tribe covering only those lands within the mining lease, ‘
Dames ana Hﬁore, envifbnmental consultants of Salt Iake City,
Utah, requested that the School of American” Research condnct
the survey. §.

- The areas surveyed are located within the Jackpile or
Jl, jurber Four Minlng Leases of the Laguna Indian Reservation
(0%, »5W, Sections 1, 2, 3, 4, 5, 8, 9, 10, and 16; T11VN,
R5¥, Sections 25, 26, 27, 33, 34, 35; and T10¥, RS5W, Seétions
3, 4, and 5 as shown on the accompanying map). The proposed
expansion of Anaconda's.open pit and.undergrouﬁd uraniun mining
operations will affect these areas.i“ ’
Mr. Willliam E, Gray of the Anacoanda Company and Kr. Jom
Beal of the School of American Research met at the Jackpile~
Paguate Kine on November 3, 1975, for the purpose of defining
the survey areas and obtaining cleasrance from mine personnel.
Mr. Beal returned to the lease area on Noveabér 6, =sccompaniecd
by Mr. Christopher Causey with whom he began an Jntensive
’ ) survey of tt;e designated areas, ¥s, Jane Whitmore participated

- in the survey on November 12,

CONFIDENTIAL . B-1 , POL-EPAQ1-0000173



W3THOD OF SURVEY

LR -
- . —- m e e, . - - - - o me. . -

-—— -

(’ -2 -- _Fach .area was surveyed oa foot in parallel llnear treasccts
Wwlth members .af.the survey. team covering swaths of ground 50
fect iIn width (25 feet .on eiyhgr:s;de of the line of passage).
Qrew,@embers;;gcoyded;gggné_gﬁ cultural activity, completed

- - -

locatlonal drawings .of all site areas, made sketches of specific

sites,_and.tooé cbmplete‘sets of wmeasurements, A smell sample

of ceramic materials (12 sherds) was collected at one slte (a1-1),
These materlals, which were used in deting the site, will be
returned-to. the Laguna.Tribe. M1 prehistoric occupation sites
vere pgrkgd:vigg:xgligu_glggging tape, while hist&fic occupation
sites vere l?é‘t-unma?lse‘@-;.--___ soL

DESCRIPTION OF SURVEY AREY °
((' o .. . . S - .

) - . The areas surveyed lie on elther side of the Rlo Paguate,

a perénnial stream Joining fhe Rlo San Jose four mlles east

. of Laguna Pueblo. - The topogréﬁhy of the area is "characterized
by 2 succession of meszs and erosion valléys bounded by desert
cllffs or long barren slopes: a type of landscape whlch
results from arid climate erosion of horizontal rocks of
diverse strengtﬁ" (Dittert 1959; Fennewman 1931:318). The
Jackpile-Paguate Mine lles eight miles due north of Laguna
Pueblo where the Rio Hoquiﬁo and the Arrofo Koquino merge with
the Rio Paguate. These three watercourses drain a conslderabdble

portion of the Mount Taylor watershed vwhich lies to the north

(‘ end west. -The Arroyo Moquino serves to drain the west side
of Gavllan Mesa, the most prominent landmark In the ilmmedlate
‘area, '
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- The majority of the areas survcycd 13 mur“cd by gently

- - S '__.._ -

(. slopins;, trcelc s, alluvial valleys w‘nic‘z are cut by deeply

—o—"—---

entrenched arrovoo and bordered by ontcrop o; cupcoek,

- - - —— - ~-....---..; - we s e~ = -

comoonents of thc Yeoaverde F01mat10n. Only the westernmosf

~.-,\ . -—-,~

L-- —_— . * = .

pqrcel (#7) difiered from this norm' uhore the rooth111" of

-.... -,-..

Poun aylor rise to a considerable heinht (7,400 feet) and

- .. - - - -

concentrated gTOWuhS of pinon..and juniper prov1d° cover over

- . - -

thc-exceedingly rocky soll,

- an e - o o ----._ ‘~
- emw = =

< A - -
2. - - “ eem D e -

Valley bottoms below the mesas are ponulated by various grasses

-....'----—

and low shrubs._ Isolated small junipers ocecur nnerp the caproc?

- o -

onds .or mnere micro~enviroqmental conditiors permlt.. cacti

and memher° of the yucca famlly _are not abundant In com-

-— e - - e

purlson, the stcep hillsides and mesa toos are tyo*fied by grOhehs

-Q!. ol pi1on juniper, various 5rasoes, fourwino saltbush orickly

- - - - - . mmm~ o, - e = .-

pear, and mam11aria cactus

. Fining operations in the vicinity have caused conoiderable
1mpaet on the original topovraphy. Open pit mining operations,
‘anclillary roads, backfill dumps, and drill holes are by far

the wost dominant features in all ‘areas.

ARCHAEOLOGICAL BACKGROUND AR -

¥elther the Laguna Iudian Rnservation nor the general '
Pavuate area has ever been the subject of detailed-archacolo gleal
investigation. While considerable work has beea done to the
south end west of the Laguna Reservation oy A. E. Dittert
(. ..(1949 and 1959), R. J. Rupve (1953), and R Yiseman (-197&), thelr
(:} Investigations deal with the Laguna area in a peripheral way.
Some work has been done in’ the Paguate area. notably by
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form, 1t is probable that it scrved as elther a shrine or rarker,

‘Survey Acea A3

'No materials of archaeological or hlstorlcal significeanco
vere documented for this area.

Survey Area A4

No materlals of archaeological or historical significance

were documenﬁed for thls ares.

Survey Area. AS

No materials of erchaeologlical or historical sipgnlficance

were documented for this area.

Survey Area A6 -

No materials of'archaqologlcal or historical slgnificance

S ——

vere documented for thlis area. s

Survey Area AT

~ No materials of archaeologlical or historical significance

were documented for thlis area. -

-

Survey Area A8

. Three slites wefe located in fhis area, all of whi;h vere .
historle. The first (A8-1) appears to be a shrine area, whlle
the second (AB-2) is an abandoned domicile, The third (28-3) -
is a stock (goat) pen. ' .

 Site #8-1
ihis site 1is located on the east side of a émall arroyo

draining into Ozk Canyon from the north ang occup&ing a posiiion
in the center of the South Dump expansion. The site lles 20 wmeters
southwest of the toe of the South Dump. A serles of three stone

calrms marks a pocket of deflation, Two additlonal stone calrns
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it is probadle that the last océupanps vere goats,

1@ RECOVMEYDATIONS FPOR CLEARANCE

fﬁe discovery of one prehlstoric occupation silte in the arcus
surveyed necessitates some action, The slte has been directly
impacted by the drllliné of test holes in the v.cinity =2nd if
further development of the area will result in .additional surface
alterations, mitigative steps will be necessary;_ Because this
particular area is slated for waderground mining, 1t is
pcasible that further damage can be avolded if all surface
alterations are.festricted. It is suggésted that this 21-
ternative be considered. ;The iomediate area now recelves little
traffic, and it is probadle that if éhis trend can be continued,
there will be little or no impact on the 'site. ’

1. The numerous historic sites in areas A-1l, 2, and 8 are of no
apparent archaeolégical significance; however, clsarance froa
tribal officials should be galned before any are altered, This
‘applies.especially to.those sites which may be shrined (sités i
A2-2 and AB-1), as they may have end coantinue to have con-
siderable significance to the erea's inhabltants. The following

is a complete 1list of recomnendations for clearance:

fo

rea . Recommendatlion

It 1s recommended that archaesologlcal clearance
be granted provided all land altering activitles
near slte Al-l are avolded. Further, clezrance
from tribal officials should be gained before
any of the historic sites documeated are
destroyed or altered.

B

(. A2 It 1s recommended that archaeologlcal clearance
be granted Iin area A2 provided tribal offlcials
- 7777 "are contacted with respect to sltes A2-1 and A2-
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Aren Recommendation

( : A3 It 1s recommended that archaeologlcal clearance
. be granted for all of area AJ.

A ) - It is rccommended that archaeologlcal elearance
be grantcd for all of areca A4,

A5 It is recommended that archaeologlcal eclcarsnce
be grented for.all of area 45.

(Egiﬁﬁ*‘—“> It is rccommended that archaeologlcal cleerance

be granted for a1l of area A6, :
AT . It 1s recommeaded that archaeologlcal clearance

be granted for all of area AT,

A8 ; - It.1s recommended that archaeological clearance
T ‘- . 77 " % be grented provided tribal offlclals are
"  contacted with respect to sites A8-1, 2, ond 3,

in Additional Note on Historle Sites _
There.may be.gome queétion as to wvhether come of the historlc

sites documented In the survey are of Wavajo or Pueblo orlgin, No

”“I. iruly dliagnostic waterlals were encountered which shed light on

) this polnt. 4Ldmittedly the masonfy st&le of these structures is

- not evea remotely similar to that observable 1n_the towa of Paguate

or even in some of the outlying buildings. However, all corrals
In the reglon appear to have been constructed in the same way .
{crude, simple, coursed masonry without'mortay) no matiter vhat
thelr gssociations were.with pueblo towms or other structurE$.-
While it is generally conceded that both ¥avajlos and Pueblos
utilized the aréa; there 1s considerable confusion as to who did
what, where, and to whom sﬁch.strﬁctures ﬁay be attributed

(Littel and Graham),.
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